Increasing uptake time in FDG-PET: standardized uptake values in normal tissues at 1 versus 3 h.
Positron emission tomography (PET) imaging at more than 1 h after 2-deoxy-2-[(18)F]fluoro-D: -glucose (FDG) administration may result in less blood pool activity and possibly decreased normal FDG uptake in tissues such as liver. Lower normal background activity could be an important component of improved image contrast on delayed imaging. Increasing FDG uptake in normal organs, however, may mitigate the beneficial effects of blood pool clearance. The purpose of this study is to determine the normal tissue and blood pool FDG uptake at 1 and 3 h after injection. Ninety-nine patients with known or suspected malignancy referred for FDG-PET-computed tomography (CT) were retrospectively evaluated. PET imaging was performed at either 1 h (60 +/- 15 min; n = 50) or at 3 h (180 +/- 15 min; n = 49) after FDG administration. Normal tissue FDG uptake without involvement by malignancy or influenced by artifact (misregistration, "brown fat," focal muscle uptake, focal atherosclerotic disease) was confirmed by inspection of both the PET and CT scans. Aortic blood pool, adipose tissue, bone marrow, cerebellum, liver, lungs, muscle, and spleen were quantitatively evaluated by CT-guided region of interest analysis in three contiguous slices. Mean standardized uptake values (SUVs) were analyzed using one-way analysis of variance. Mean SUVs on the 3- versus 1-h images were significantly lower for aortic blood pool 13% (p < 0.0001) and adipose tissue 20% (p < 0.008). FDG uptake showed significant increases at 3 h compared to 1-h imaging in the cerebellum 40% (p < 0.0001), bone marrow 25% (p = 0.003), muscle 21% (p = 0.0004), and spleen 13% (p = 0.01). The liver and lung showed no significant differences (1%, p = 0.85; -2%, p = 0.62, respectively). On FDG imaging at 3 h compared to 1 h, significant changes were apparent, but the magnitude of changes was modest overall. Three-hour delayed imaging demonstrated significantly lower aortic blood pool and adipose tissue activity and significantly higher cerebellum, muscle, spleen, and bone marrow activity. Hepatic and lung activities were not significantly different. These results suggest that previously reported improvements in tumor image contrast with delayed imaging may be primarily due to cumulative FDG uptake within the tumor rather than reduction in normal background activity.